
Thought; On the Principle of Comparison in Physics; I On the Part Played by Accident in Invention and Dis ­
covery; On Sensations of Orientation; On Instruction 
in the Classics and the Mathematico-Physical Sciences. 
Appendixes. I. A Contribution to the History of Acous 
tics. II. Remarks on the Theory of Spatial Vision. 
PHOTOG RAMS FOR 1897. London: Daw­

barn & Ward, Limited. 1897. Pp. 114. 
8vo. Price 80 cents in cloth; 4.0 cents 
in paper. 

This is a pictorial and literary record of the best pho­
tographic work of the year. compiled by the editors of 
the staff of The Photogram. assisted by Gleeson 
White. This publication is supposed to represent the pic­
torial side of photography in various pa"ts of the world. 
In this respect, since it began and the subsequent years 
have proved it to be uniformly successful. especially from 
an artistic point of view. This excellence is fully main­
tained in the present volume for 1898. We note .evera! 
of the landscapes and views on the river during foggy 
days, in whICh the English amateurs excel. P088ibly 
the most .triking photograph in the whole work is 
drawing the charge from the retort in the gas works. 
This would make an ideal subject for a realistic painter. 
In addition to exam pIes of artistic photographs are to 
be found othprs showing the progress in Roentgen pho­
tography an:! the kinetograph, among the latter being a 
page or more of minute pictures representing the crowd 
of photographers leaving the convention hall at Yar­
moutn last summer. These are so distinct that noted 
personages may be readily picked out. It is a book whose 
annual appearance is always appreciated and is one of 
the best printed annuals that comes from London. 
SIXTEENT H ANNUAL REPORT OF THE 

UNITED STATES GEOLOGICAL SUR­
VEY 'TO THE l'iECRETARY OF T HE IN· 
TERIOR. 1894-95. Oharles D. Wal­
cott, Dire2tor. "vY llshing'toll. 1896. 
4to. Pp. 910. 

The present volume contains the Director's Report and 
papers of a theoretic nature. It details the remarkable 
work which has been accomplished by this important 
bureau of the government. After examining this splen­
dld volume, it is easy to see why the publications of the 
United Staws government are so much thought of 
abroad. Many of the articles in the report are of course 
only interesting to specialists, but anyone who is inter­
ested in SClence can easily spend an hour in examining 
it. The engravings adequately iIluEtrate the work. 
'There are 117 plates and 169 engravings in the text, 
besides valu:lble geological maps. 
THE ARCHITECTS' DIRECTORY FOR 1897-

98. Containing- a Li�t of the Archi­
tect8 in thp- United States ano Cana­
(la. Together with a Classified Index 
of Prominent DelJlers ano Manu fac­
turers of Buildinl!,' Material and Ap­
pliances. New York: W. T. Com­
stock. 1897. F ou rth annu al edition. 
Pp. 112. P rice $1. 

This excellent little book contains a classified list of 
the architects of the United States and Canada, and as it 
is issued by the puhlishers of Architecture and Building, 
it certainly should be trustworthy. 
THE DWELLING HOUSE. By George 

Vivian Poore, M.D ., F. KC.P. Lon­
don: Long-nla1ls, Green & COlllpany. 
Pp. 178. $1.25. 

�u$ine$$ anil ";lPersonaL 
The charge jo'r insertion under this head is One Dollar a 

line jor each insertion; about eiqht words to a line. 
Ad'lJertisements must be received at publication o1fi.ce 
as earty as Thursday morning to appear in the jollow­
ing Iweek's iss'ue. 

Marine Iron Works. Chicago. Catalogue free. 

added 2 ounces of sulphate of zinc. I short circuited 
them, but the blue line will not come up any higher than 
the middle of the copper. What is the matter, and how 
can I remedy it? The way they are now, the three of 
them will not work one sounder. A. ]'ill the copper sul­
phate crystals in till the copper is covered. Then fill the 
jar with water till the zinc is covered. Short circuit for 
a few hours till the solution is clear like water to a point 
below the zinc. Your trouble is that you have not used 

.. U. S." Metal Polish. Indianapolis. Samples free. blue vitriol enough. It is not necessary to use any sul­
Gasoline Brazing Forge, Turner Brass Works, Chicago phate of zinc in starting the gravity battery. It will form 
Yankee Notions. Waterbury Button Co .. Waterb'y, Ct. quite soon enough and will then have to be got rid of. 
Handle & Spoke Mchy. Ober Latbe Co .. Cbagrin Falls,O. (7283) A. M. asks what the different 
Wrench patent No. 580.049 for sale. See page 4O�. Ad- compositions in the carbon for the brushes and arc 11ghts 

dressC. H. Avery, 9Linden St., Binghamtorf, N. Y. are cemented together wIth. Would silicate answer the 

I 
purpose? A. We are not able to give formulas as used Improved Bicycle MaChinery of every description. , . 

The Garvin Machine Co., Spring and Varick Sts., N. Y. by tole dlfferent manufacturers of carbons; but the 
ground carbon powder is usually mixed with a sirup of 

concr�,te Houses ,-:-... : .. heaper than brick, s�perior to sugar �nd gum and shaped ?y pressure. They are then stone. Ransome, 1<>1 Monadnock Block, ChIcago. baked In an oven to carbonlze the adhesive substances. 
The celebrated" Hornsby-Akroyd 'J Patent Safety Oil The detruls of the process are considered trade secrets. 

Engine is built by the De La Vergne Refrigerating Ma- The Carre carbons are said to contain of powdered coke 
chine Company. Foot of East 13Stb Street, New York. 15 parts, CI1lcined lampblack 5 part., special sirup 7 to 8 

part8� mixed with water, moulded and dried in a cruci­
ble. 
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INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Granted 

DECEMBER Lf, 1897, 

AND EACH BEARING THAT DA TE. 
lSee note at end of list about copies of these patents.] 

Adding macbine, G. L. Ault........................ 595,592 Advertising apparatus, J. H. Hollen ............... 5Wl,541 Air controlling device, A. Roesch .................. 595,654 Alarm. See Bicycle alarm. Alarm device, electric, F. Louis .................... .595,398 Album, W. Bruns .................................... 595.�61 Animal trap, S. W. Buck ............................ 595.601 
1riri�:Uri� �gt Ktsj�n&��ar�e� �:::::::: ::: :::: . ::: g����� Armature ('ores, space block for, A. F. Batch-elder ................................................ 595,36� Axle. vehicle. A. C. G. Dupuis ...................... .fi95J69 Badge, S. Thomas ... ................................. 5!15,663 BaJ e tie. T. C. Edmonston ........................... 595,034 Barrel head. A. N. Clark ............................. 595.311 Barrel machine, L. M. Greif. ........................ 595,565 Basin trap fixture, wash, C. H. Moore .............. 595,577 Basket holder, berry, N. R. Miller .................. 595,642 
�:!,��1Cki�e !�������1�����. A. Cherry ...... 595,523 Bear'mg, rO IYer, W. L. Miller ........................ 595,328 Bed, invalid's, S. C. Attkisson ....................... 595,514 The best book for electriCians and beginners in elec­

tricity is "Experimental Science," by Geo. M. Hopkins. 
By mail, $4, Munn & Co., publishers, 361 Broadway, N. Y. Bell, pneumatic door, J. Hunt ...................... 595,630 

(7284) J. C. P. writes: I have a dynamo Bench. See Draw bencb. Bicycle alarm, G. J. Paehtz .......................... 595,334 
il:.T Send for new and complete catalogue of Scientific giving a current at terminals of 60 volts, 16 amperes. I 

and other Books for sale by Munn & Co., 361 Broadway, wish to light a small Foucault arc lamp carrying !4 inch 
New York. Free on application. carbons. 1. What resistance should I introduce in series 

Bicycle crank, J. E. Edwards ........................ 595,535 Bicycle cr-anks a,nd sprocket wheels with shafts, means for connec ting, F .  C. Avery .... ........ 595,515 Bicycle driving gear, J. E. Stoops ................... ;)95,501 

lIINTS '1'0 CORRESPONDENTS. 
Nalnes and_ Add ress must accompany all Jetter8 or no attention will be paid thereto. ThIs is for oUI information arn not for publication. 
References to former articles or answers should give date of paper and page or number of question. 
I nq uirie� not answered in reasonable time should oe repeated: correspon<ient 8 will bear in mind thal some answer8 require not a little research, and, though we endeavor to reply to all either by letter or in this department. each must take his turn 
B II yers 'ivisblng to purchase any article not advertised in our columns will be furnished with addresses of houses manufacturing or carrying the same. 
Special 'llTritten Infor.rnatioJl on matter8 01 personal rather than general interest cannot be exp2cted without remnneration. 
S cientific Alllerican Snpplelllents referreo to may be had at the olllce. l'TIce 10 cent. each. 
Rooks referred to promptly supplied on receipt of 

with the same, dynamo running ehunt, to get the most 
satisfactory results, i. e., quiet arc? A. The voltage and 
current taken by an arc lamp vary with the iength of 
the arc, when properly lighted. Measurements with !4 
inch carbons gave these results: 

Amperes. 
9' 
8'5 
6'5 

Volts. 
35 
40 
50 

����61� g�i�t�� ��6�:�1��: t¥.P8���i1��:.�::::: ���:�i Bicycle frame, A. H Pettit .......................... 59M59 Bicycle lock and support. 1. S, Covell .............. 595.605 Bicycle luggage carner, H. J. M. Baker ............ 595,517 Bicycle pedal attachment, J. W. Hanson .......... 595,388 Bicycle propelling mechanism, H. Schafer ........ 595,460 Bicycle saddle, J. H H. Burge ...................... 595,� Bicycle saddle, J. A. Lamplugb ..................... 595,599 Bicycle seat, C. M. Richmond ....................... 595,680 Bicycle valve, M. A. Morris .......... ............... 595,578 Blind raised or lowered by means of electricity and solar rays, E. Rotb .......................... 595,M3 Boiler. See Range boiler. Steam boiler. Boiler furnace, A. Rahner ........................... 595,339 Assuming your smallest drop then in the arc to be 35 Boiler furnace, steam, C. T. Rogers ................ 595.3�1 
volts, you will need to provide for 25 volts and 9 am. ign�� f���:�ei��r��oiO��g �l��iSsteairi:·L: 5�5,666 
peres in the resistance box. Apply Ohm's law to fuis: Steigert ...................... ..................... 595,U8 

E E 25 �glt i1�fu.����y�.afe.t�.b�lt: ........................ 595.331 C=- ; or R=--=-= 3 ohms. The lamp has the Boot and shoe shining machine, W. Rinker ....... 595,581 R C 9 I Boring machine for dowel doors, E. B. Hayes., .. 51)5,568 other 4 ohms which are needed to pass 9 amperes. ' �gn��: i?o:r�lil.!���8c: 'X: DUlib'ar:::::::::::::::: �i�:*� 35 Bottle. non-refillable. J. R. Latbam ................ 595.�7 R=-=4 ohms nearly. The resi.tance box .hould allow Bottle, non-refillable. W. T. Strasser ............... 5�5M1 9 Bottle, nursing, J. C. Roach .. ................ , ...... 595,414 
of varying the �esistance from the smallest to the larg- �g��o���eC�'i�b�g:.' e2g;�g"m��li%{;X: .. M�ii·bO�: 595,655 
mt current reqmred in your work. 2. Carbons seem to Paper box. 
tend to burn to a slim pencil pol�t. Why? A. Your ��:�!�t·S��eJg:st:i�o��rb�i:£iileS\��i�.raitka1i: lamp gets too much current. 3: In my goo arC lamp, way brake. Wagon brake. • 

price. 
i'linel-a]s sent f.or examination Inarked or labelec. 

taking current of 40 volts and 12 amperes with cone car- ���!ii ��?i, /ci.IH.Siii�'i,t,;�ard:: :::::: ::::::: : :::::: : �5:� 
should be distinctly bons, a horn grows out on negative carbon and tends Burial casket, O. D. Byers ........................... 595,002 

to short·circuit the arc. Why is this? How can it be ���a�r�as�ee�'G':� ����r�s ........................... 59.1,632 avoided? A. By giving the lamp more resistance in box, Button, E. Candel.. .................................. 595.286 
(7278) X. asks: Will you please giveme and so less current. g:p��I�n�i/;,�cK;';,��1:iiy;.ne::::·::::::::::::::::: ���:�� 

through your column of Note. and Queries a receipt for' (7285) 1\1. L. F. asks for the best receipt g:����i�fn::i�����'i;i�-;cg:����.::::::::::::::::: g§g;��J 
making a hectograph composItion and also a hectographic for a powder or dry mixture fire extinguisher-some. Camera, magazine, J. L. Atwater ................... 5fl5,591 
ink? I would like something better than the plain glue thing to throw into the fire that will put it out, and that g��i��: �i�����iti\��C�;�0:v�.�;.:::::::::::::: ill:�J and glycerine composition, and also for an ink that would will keep a long time without losing its strength. A. Cannon, E. J. Blood .......... , .... ,. ................. 595,464 not rub and smrar. A. }'ormulas for pads. also inks, are Vienna Fire Extinguishing Agent: A solution of 5 parts' Cap, miner's, J. Beck ................. ' ............... 595,5Sl5 given in SUPPLEMENT, Nos. 1071, 1092, 1110 and ]119; ferrous sulphate (copperas), 20 parts ammonium sulphate, &i:' c�������at.�'tis1�&'�ain·:"":"":,: : '.�: .:: ." .... , '.:'. %�i:�� plic� 10 cents each by mail. 125 parts water. Johnstone's: �Iake a mixture of equal g:� ���8�i�1,;�io:;;' �im����;.:::.:: '.: :::::::: :::: ::: g�g:��� 

(7279) "vY. R. asks (1) ho w a drum arm- parts of pvrolusite (manganese dioxide), potassium chlo- Car fender or guard, tram. O. A. Sutberland ...... 595,356 

I rate potassium nitrate Moiste with water gla a d Car fender Or guard, tramway, J. }'. Ayres ........ 595,36'2 ature can be wcund
.
so that it can be connected to a t\''i'O 1 • 

• n _
. 

ss n Car sea t, H. S. Hale ................. ................. 595,624 
segment commutator. A. Connect the coils on one side pres. Into a block. Place the block In a pasteboard box. 8:�J3'���tJ;:: ����'§:,1g::: 

::
::

:::
: 
:::::::::::: :::::::: g�g:lli 

in series end to end ; also on the other Bide. and join the Sever�l. boxes, connected by fUBes, are suspended from Carriage, folding, Hall & Anderson ................ 595,386 
ends to the two part commutator � but there is no ad- j the celhng of a room. car�l��: See Bicycle luggage carrier. Hay car-
vantage in doing it. 2. What is the claim made for the (7286) W. J. A. says: A few evenings Cartridge feed belt. Benet & Mercie ................ 595,518 
drum armature over the shuttle? A. With a drum arm- ago, a fr;end of mine took out of his pocket a box con- 8:�lne�,\t�Y.'�6\'Jw�il�:.��:t��.: .. .. :::: ::: '.:':.::::: ��t;,gM The proper sanitation of dwelling houses is a leading 

subject in this handbook, a gre»t portion of whose con. ature as many impulses of current flow into the line for taining long white •• pills,�' tapered at each end. Laying g�:l�' eg�1¥gl�1il�wch�·ir�0 Iander .... ............ 595,508 
tents has been previously published in papers delivered each revolution as there are coils, and the current is ren- one of these on the edge of a table, he applied a match Chair attachment, -I. B. Archer ..................... 595,450 
before the .Royal Institution. the British Medical .Associ- dered even and uniform. With a shuttle armature there and lit the end of it. Burning slowly, the H pill "tl'ans- 8g�g���lri �gg�: �'.1i. i/������·.·. :'.:: :::: :'.: .. : .. .. : .. .. ��%,� 
ation, etc. Its illustrations and comments relate al- is a decided fluctuation of current at the same speed, formed itself into gray material about 5 inches long. g�g�Pr,;� ��b1��t;oy. 'b�'l¥��:: ..................... 595.381 most exclusively to the ideas and practice of English since there is but one coil. This is not a claim, buta fact. This gray matter seemed to writhe like the body of a ChUC�. L. Bartlett. .............................. .... 595.363 
builders. 3. What is the size and sustaining power of the smallest snake while forming. After the" pill" stopped burning, Churn. A. Hazelton .................................. 5H5.621 

electromagnet ever made? A. We have not at hand the their formation would fall in pieces if touched. Can you gJ1��';:t��O;;,k,;�f;�:1'.;�J:o:z�;: n: 'iiayd;;';::::::::: ��g:��� A P P L I E  D MECHANICS. A Student's accounts of small magnets. You can find accounts of give me a receipt for makmg them? A. Pharaoh's Clay, etc., macbine for working, G. E. Taylor ..... . 095.351 
Treati�e in M echanic",,} and E<;lectrical very small electromagnets which sustained very large serpents are made as follows : One grain of dry mercury 8),';.1i�'n��';;'lb�ek;. �',��p���ing:;'ack: :CH·.cliitiii: 595,503 
Eng-ineering. By J ohn Perry, 1\-1 E .. , weights in "Lectures on Electricity," by Prof. George sulphocyanide is mixed with some gum tragacanth which bers ................................................ oll5.610 D Sc., F. R. S. London: Cassell & �'orbps, price $1.50 at this office. 4. In the SUPPLEMENTS has previously been soaked in hot water. When the gum 8g�r:'.ulr'£.:tsg;..P.;r�:.�:ts:·::::::::::.:::::::.595,�i;i·. i�i:ifs� Company, Limited. Pp. 678. Price describing the simplified Holtz machine, can the curved is completely ooftened. it is transferred to a mortar and gg�bb��faliaTI,in���·ior·scisi;cirs·or .. si;ea;.s:·s· iiY5,5O!l $3.50 . rod, G, forming the bearing for the sleeve, C, be placed in the mercury sulphocyanide (in fine powder) is mixed with Goldner ......... .................................. 5H5.�70 For students who have time to work experimental, nu- front of the revolving disk, or must it form the bearing it by aid of a little water, so as to turn out a somewhat gg����:��r�::�5��', 1r'cPo;1���a'li::: :::: :::::::: E���? merical and graphical exercises, and who would like to for the sleeve? A. ].lake either arrangement, only let dry pill mass. This is then formed and cut into pellets Condiment box, Jenatschke & Fischer ............. 595,481 review an entire '2ourse of instruction m applied mechan- there be a firm support for the revolving parts. 5. Does of the desired size, which are dried on glass. These are gg�ri:rh�lb�� �a1-h��i�rBeide'-ri::: :::::::: :::::::: ���:¥J ics, this volume presents the ready means, as it embraces it make any difference if the revolving plate is back in- very poisonous, and must be handled with care. Do not Corset., 1. M. Bond ........... ........................ 595,554 

a two years' cour.e of such lectures at the Fillsbury stead of in front of the stationary? A. The side on which inhale the fume3. g����L�ilI':nPr,°'l':e.A: 'Adi,ms:::: :::: ::::::: :::::::: ��g;�i8 (London) Technical College. All mechanical and elec- the d18charge balls are is the front. It is much more (7287) G. S. M. asks: C;m alumin u m be ag�l'bii �i:,1� P;JiI�;"sj,Lil.�fle:����::::::: :::: :: .:: ::: gh�;� trical engineering students in their first year have two convenient that the revolving plate should be on this used in castings for a gasoline engine of 1 horse power? Cotton stalk puller, B. F. Harwood ........ , ........ 595,626 lectures a week, and the substance of these lectures is 8lde. The�'e is also much less leakage. 6. Can a sal am· CO U�lb�gor t��e ��plrg�.Plip�inp ���li���pling. 
here prmted in large type, while the mechanical e1gi- moniac battery be made with copper and zinc for the ele- If not, why? Could I save any weight by using brass or Cover, kettle, H. H. �'oreman ....................... 59MM neers had three lectures a week in their second year, and ments? A. Yes; but a very poor one, too pOllr for ser- gun metal instead of iron? A. Pure aluminum can be Crayon holder, F. M. Rugeley ....................... 5��b,498 
these are printed in small type, the whole forming a vol- ' . I h I used in many of the parts of a 1 horse power gasoline en- Crutch. folding. E. O. Kubnke ...................... 5H5.637 
ume containing a great amount of technical instruction, 

VIce. It glves ess t an one vo t. gine. If lightness is the principal object: An alloy of 90 8�:����t�6d tOr����t�E�H�ij���:::::: :::: ::: ::::::: ��g�� 
h . I d b 'ldi t d t I tt d' . h (7280) W. J. W . asks: Pleah8 inform me parts of aluminum, D parte of silver,l part of copper- Cuspidor, sanitary, W. C. & T. J. Kerrigan ........ 5H5,313 c emlCa an Ul ng s 11 en s a so a en Ing In t e Cycle safety bolt. A. Gobron ........................ 595.622 

mechanical department. The Appendix contains many through your valuable paper how to rcsilver a looking all by weight-makes a very hard but workable metal, Cycle, tbre" wbeeled, '1'. E. Montgomery .......... 595,�OO 
useful table.. glas.? A. Valuable articles on this subject are contained suitable for cylinder, piston and valves. The specific £��I�a'P���';;r;ru�' �'b�\':ii.;;ndY·:::::::::::::::.: : ·.: g�g:�8i in our SCI:lINTIFIC AMERICAN SUPPLEMENT, Nos. 105, gravity of this alloy is but very little more than pure Dental cuspidor, D. S. Doyle ................. 595,532, 5\l5,533 A NEW ILLUMINATED EDITION OF 121, E95 and 100G : price 10 cents each hy mail. aluminum. The cylinder could be covered with a thin m�E;;;Y r�� r,i'�\��i� f��1��, l��'f3�i��g�.��· .... 595.516 THE HOLY BIBLE, brought out by the American Bible (7281) F. H. M. write�: I wish to en- sheet metal water jacket, and thus make a very light and Door fastener, A. H. Wesling ....................... 595.505 
Union, 230-238 South Eighth Street, Philadelphia (copy- beautiful engine. This alloy makes close grained cast- Door banger, P. L. Sberidan ........................ 595.550 large dynamo of whjch you give plans in SCIENTIFIC Door holder, A. Adams ............................... 595,428 righted by Frank E. Wright). presents a wealth of illus- . h d' ings and can be easily soldered. Draw bencb, F. Deming .............................. 5H5,611 
tration such as, we believe, hajol never before been at- AMERICAN SUPPLE1IENT, No. 600, to tWIce t e lmen- Drying frame, P. O'ThaJ"ne ......................... 595,648 
tempted in a volume designed for general circulation, sions given in paper. Would you kindly answer the fol- (7288) W. M .  Z. ",sk�: 1. How fast will E����l\��F,;'J��W.'i1: sc£l';;l����:: .. ::· :::::::::: g�g:�i� 
and offered at popular prices. The text conforms to that lowing qUf'stions through the columns of youl'valued air travel through a pipe leading into a vacuum? A. Dye from chrysazin, blue, R. E. Schmidt .......... 595,350 

parer the SCIENTIFIC AMERICAN? 1. Should I use 4 8  di- Educational appliance. M. M. Glidden ............. 595.455 of the Oxford Bible, of the University Press, Oxford, visions on commutators, or 24? A. The number of coils The theoretical velocity with which air will flow into a �flc�;fi��b¥e �1;t�r�':M: ·By·own.".::: :::::. :::::::: ��g:��� with full marginal references and a Concordance. The on the armature should not be changed. Wind �4 coils vacuum if wholly unobstructed, is 1,347 feet per second. Electric currents, method of and apparatus for work is embellished with 800 pictures, designed not only . . . The coefficient for an orifice is 0'707, which limits the convertin!', E. '1'bomson ......................... 595.H9 
to give the Bible student all possibh! assistance to the as �ef()re. 2. I� 48 dlvisIOns are used on commutat�I qnantity value to 952 feet per second. ffile friction of the Ele��A�:�,c��n:,: �i����ti�.�.�l.������i��. ������� 595,412 proper understandin(( of the Sacred Word, but to be cylmder, would It be necessary to use same numbe.r of cli- air in the pipe still further retards the flow according to Electric meter. W. D. Marks ........................ 595,325 
faithfully and artistically illnstrative of the text, as it visiOI�S on armature core.? A: Y:s. 3: By ?onbhng. di- its length. 2. How much in bulk will air compress under Ele��rv�;��.r. :.r.�:����.�� .�����.��:.��: ����� ��� 595,446 
has been Interpreted at various times in the long period m�nslO ns ?f dynamo gIves It �our tImes ItS caP�Clty � different pressures? A. There is no known limit to the Electric motor, E. D. Priest ........................ 5�1.J,410 

H a mature 12 WIre on field would It run Electric motor controlling device, F. J. Russell. .. lH5.B44 durmg whiCh the Blblc has been looked upon as the first nsmg WIre on r ,  , 

I compression of air at ordinary temperatures� 15,0

.

00 Electric regulator, )-1. Moskowitz ................... 595,330 
of ali books. The pictures also cover oriental scenes of 32]5 candle power lamps more or les�? A. YeA. 4. Could pounds per square inch has been attained without lique� Electrical apparatus conductor, J. J\.:1illis .......... W5,402 
ulany type8 and aU ages of the world, including repre.. not the top of field, be cast in one ple�e instead o.f two, faction. At a temperature of 2200 below zero. Fah .. it ��������:lli��l��I¥gfb�;����i��M.FM�Y�r����.I�

:
: �R�:i& 

sentations of recently discovered ancient monument!5, and bol_ts run down throug� field wa�sts con�ectmg all liquefies at 573 pounds pre�snre per square inch. 3. How Ele���ii��, �?M6����;.� .��.I:.S:. �:.���. :�� .���-. 595,329 with their almost undecipherable hieroglyphics, and frag- the field firm? 1f so, .what s]ze bolts, dmmeter. A. The long win it take an air pump, say 10 horse power, to Elevat.or. See Grnin elevator. 
ments of papyri ll)anuscripts which aTe now the objects principle of constructIOn is to h.ave as few joints in the create a vacuum in a vessel of 1,000 cubic feet? A. A �I���lg�s�t�l�t����rga��;t�lt����c� �b������ii 59.5,507 
of study by the most learned scholars. ThB typography castings as possible, as �very jomt causes some leakage. perfect vacuum cannot be made by any ordinary vacuum & Foley ........................................... 595,326 
and mechanical execution leave nothmg to be desired, The top may be in one pIece, and holted as yon suggest� pump. The time of obtainining an approximate vacuum Eng�:�;ine�ee����ae8���nr{k:�n;rl�.neRO¥�;;t�ri� 
the type being large, dear and dellghtful to the eye, % Inch bolts may be used. depends npon the relative volume of the pump and ves- gine. Rotnry Rteum engine. 

S q I . . I Engine or pump. D .. Job .............................. 595,631 while all of the several types of bmding in which the (7282) F. ,� writ e� : h:1 VP- three Bel, as also the speed of the pump; an apprOXImate tlme, F,xercisillg apparat11s, B. A. McFadden ............ 59M92 
work is offered to the public, from the silk cloth to the Crowfoot gravity hatter1€s on a ;O)]lort telegraph line� to barrmg leakage, may be found by subtracting the pump : ��f;������� }\W.�'l�i�1Ise%t:r�c�·r�OuSh .............. 5H5,549 
full turkey, are of the same hi2"h character, as befitf{ an charge them I put in 8 ounces of blue vItriol ill each and volume from the volume remaining in the vessel for each I' Extracts. making, Fromm & Schmidt. ............. 595,296 
edition de luxe. filled th.m up with water, then to .t .. rt tl1Q aAtiQu 1 .trgkQ 91 tbg .\1""'11' (Oontinued on paue 412) 
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�ilt7ertiseTnents. 
ORDINARY RATES. 

Inside Page, each insertion. - '15 cents a Jine 
Back Page. each insertion, _ CI $1.00 a line 

llr' For some classes of Advertisements, Specia� and 
H-igher rates are requi-red. 

The above are charges per agate line-about eight words per line. 11bis notice shows the widtb of the line. 
� .. 1!�1�8e�I! �� �'t�t��erat���a:�f: It:'l, �;a�e����!: 
111Bllt. as the letter press. Advertisements must Le received at Publication Office as early as Thursday mornmg to appear in tbe ftJl10wing week's issue. 

Star * 
Lathes 

foot power 
Screw ... 

... cutting 
Automatic 
Cross feed 

9 and l l - i nch Swing. 
New and OrigInal Features 

Send for Catalogue B. 
Seneca Falls Mfg. Comp..,D,", 695 WatEr St., Seneca Falls, N· Y 

WATER WHEELS, HURDY GURDY or TangentiaJ.-An exhausti ve paper, with 14 illustra­tions. SCIENTI.I!'IC AMERICAN SUPPLEMENT 1 1 2�). Price 10 cents. For sale by Munn & CO. and an news­dealers. Send for new classified catalogue. 

Offl�¢ D¢$k$ 
Chairs, Tables, etc. 

Manufactured by Senafor Catalogue 
ana Discounts. 

Derby Desk CD. 1 �� Portland Street, Boston 
Nassau Street, New York 

IT Export Business a Specialty. 

W AL ',\'ORTH 

PIPE VISES 
are the Heaviest and 
Strongest vises made. 

R E N EWABLE STEEL J AWS. 

W A L WORTH M FC .  C O . , 
20 OLIVER STREET, BOSTON, MASS. 

• •  PHYSICAL AND SCHOOL 

IN DUCTION 
CO I LS for experi-
ments in X rays and 
other electrical work. 
IT Catalogue Free. 

E. S. R I TC H I E & SON S ,  BROOKLINE. MASS 

Tools For All Trades 
You can't even think of a Tool that isn't mentioned in our 1897 Tool Cat­alogue. Every Metal Worker, every person interested in Machinery or Machinery tluppHes, needs it in his 
f�i7M8incbI:a, c�::�aii�S a7��rE�etSe Tool -Encyclopedia. Handsomely bounrt in cloth, express �mid on re-
;'ltrt {it $ier.;nd�gn:[t1�ah�:fr !'it�� amounting to $10.00 or over. 
MONTGOMERY &. CO. MAKEltS AND JOBBEltS IN 

F I N E  TOO L S ,  
1 0 5  Fu lton Street. New York City. 

STEAM A mill for crUShing ores. Equal in efficiency to a 
five stamp battery, and at 

A boon alike, to the prospector 
a n d  m i n i n g  ST AM P �f ��ect��� pense. capitalist. Send for catalogue. 

GATES IRON WORKS,  Dept. C, 
650 Eistiln Ave.. Chicago, U, S. A. MilL 

ACETYLEN E APPARATUS 
Acetylone number of the Scn;NT1 FIC AMERICA ". SUP� PL!<]MJ:t.:NT, describing, with full illustrations, the most 
i�����:;:f�� 0:c���:n�6�e t�d 1����:�<Ja��ERa��1�� 'J'he gas as made for and used by the microscopist and stufient ; its use in the magic lantern. 'l'he new French talJle lamp making its own acetylene. t 'ontained in 
�('Ib;NTIFIC AM ERICA N SUPPLEMENT, No. 10J.1'. Price 10 cents prepaid tly mail. For other numerou!" valuable articles on this subje(;t we refer you to palore 21 of our new 1897 Supplement Catalogue, sent free to any address. MUNN & Co., 361 Broadway, New York. 

DROp ... FORGING 
SE.ND USticiD£LS '"iO"F'iGUR£ ON. OUR WORI\IS EQUAL TO THE BEST DONE IN THIS COUNTRY. NONE. SUT SKILLFUL HANDS E.MPLOYED. 
BAGNALL- LO U D  BLOCK CO. -:-. 162 COMME.RCIAL ST. -:-

B O S T O N , M A S S .  

I ,ieltifi, �.eti'I'. [DECEMBER 25, 1&j7. 
Fan, revolving, L. A. Gibson . . . . . . . . . • . . . • . . . . . • . • •  595,297 Fan. rotary. W. H. Johnsen . . . . . . . . . . . . . . . • • • . . . . . . .  595,571 �'ence machine, W. A. Kilmer . . . .. . . . • . . . . . . . . . . . .  595,392 

�:��: �:��I�:: :I�:' ;�d�i��l���¥: Guthrie: :::  g����� Fence post, H .  Buck . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .. .  595.600 Fender. See Car fender. Fifth wheel, vehicle. S. M. Wright . . . . . . . . . . . • . • . . .  595,683 Fire escape, W. }i'ischer . . . . . . . . . . . . . . . . . . .  , . . . . . . .  , .  595,453 Fire plug, E. C. Wiley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.[0(16 Fishing tloat, G. H. Wenger . . . . . . . . . . . . . . . . . . . . . . . . .  5m,Ii64 �1ue stopper, H. H. Baltzley . . . . . . . . . . . . . . . . . . . . . . . .  095,593 E1uid pressure regulator, P. Erb . .  " . . . . . . .  " "  , . " , 593,614 

�:����::����� t�f;�l:!��.� '. �.�i.����.��::: : .... : : : : : :  ���',�t� Foot warmer, J. P. Berchem . . . . . . . . . . . . . . . . . . . . . . . .  595,51U Frame. See Drying frame. Fruit picker. J. W. Downey .. . . . . . . . . . . . . . . . . . . . . . . . .  595,531 

���l' e�ii!�;�;C��d�:��· Lioy,C::::::: ::.
5?�.�:�: ��g:��� Furnace. See Boiler furnace. Hot air furnace. Metallurgical furnace. Fuse block, D. A. Schutt. . . . . . . . . . . . . . . . . . . • • . . . . . . . .  595,585 Gage, E. H. Byer .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5U5,370 Galvano:cautery instrument, C. MacGregor . . . .  '" , fi95,573 

g:�: :��:�:i��: �ib�ic�l�\Q: �.rS��8es: : : : : : :  : jt·': : g��:�15 
g:����eh�,�eLi�d�r ������.��: : : : : : : : : : : : : : : : : : : :  ��g:�yt Gas engine, A. L. Harbison . . .  " " ,  . . . .  , . . . . .  , . .  , . . .  59,j,625 Gas engine, E. :vleredith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,4S�) Gas generator, acetylene, Choquette & .:\-lorin . . . . 595,451 Gas machine, acetylene, H. Bryant . . . . . . . . . . . .  , "  595,668 Gasolene motor, Banki & Csonka . . . . . . . . . . . . . . . . . . . 595,552 Gate, A. G. Duncan .. . . . . . . . . . . . . . . . . . .  , . . .  , . . . . . . . . . .  5g5,37i Gear wheels, manufacture of. D. S. Bissell . . . . . . . .  595.553 Generator. See Gas generator. Steam genera. tor. 
g tg�:'���iTe�n;��a ��cdh���'pto�t �a�!�\V ehr: :  g&�:�� Grain elevator, E. V. Johnson . . " . " . . .  " , . ,  . . . . .  595,H91 Grain tank. E. D. Johnston .. . . . . . . . . . . . . . . . . . . . . . . . .  595.310 Grate, hollow blust revoluble, Payne & Joubert . .  595,G49 Hammock, 1. E. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,335 Hammock attachment. I. E. Palmer . . . . . . . .  595,3'd6, 595.337 Hanger. See Garment hanger. Harvester, corn, F. Hixson ... . . . .  , . . . . . . . . . . . . . . . . . .  595,477 Harvesting machine. W. W. Burson . . . . . . . . . . . . . . .  595,369 Hat bodies, apparatus for manufacturing fur, E. 

'1\ Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59:),582 Hat fastener, H. Ingram . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,480 Hat fastener, King & Burns .. . . . . . . . . . . . . . . . . . . . . . . .  595,483 Hay carrier, R. Gregg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.385 Heater. See W:.:.ter heater. Heating apparatus, E. F. Edgar . . .  , . . . . . . . . . . . . . . .  595,378 Hoisting device, A. C. Dinkey . . . . . . . . . . . . . . . . . . . . . . .  595,561 Hoisting drum, U. S. James . . . . . . . . . . . . . . . . . . . . . . . . .  595,308 HOisting engine, variable speed, O. Crosby . . . . . . . .  595,671 Hook. See Checkrein hook. 
�g��:stoo�eJt�����f.rF�itJ�O�·. ��.���.��� : : : : :  i�g:� Horseshoe, nailless clamping, J. J. A. Miller . . . . . .  5g5,401 Hose bridge, J. F. Morrison ... . . . . . . . . .  , . . . . . . . . . . . . .  595,645 Hot air furnace, S. Dewhirst . . . . . . . . . . . . . . . . . . . . . . . .  5t:15,436 Illuminating device for keyholes, Roll & Walt-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,444 Incubator, H. R. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . )95,381 Indicator. See Boiler water indicator. Signal in� dicator. 
�;f��t���8�� tgft \a61:�tM�1i: ii�rili�y��: : : : :  ��i:�� Knife. See Bread knife. Knitting machine, H. A. Houseman . . . . . . . . . . . . . .  , 595,4:19 Knitting machine heel hook. A Boehmen . . . . . . . .  595,365 Lacing stud, E. KempshalJ. . . . . . . . . . . . . . . . . . . . . . . . . .  595,482 Lamp, acetylene Jlas generating, A. Gobron .. . . . . .  59:J,ti21 Lamp burner. Miller & Booth . . . . . . . . . . . . . . . . . . . . . .  595.576 Lamp, electric arc. Thomson & Harthan . . . . . . . . . .  59,),420 Lamp globe cover and protector. H. Kuhnert .. . . .  595,G36 Lamp socket, incandescent, D. A. Schutt" " , . .  " .  595.584 Latch, A. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.424 to 595,427 Latch, gate, J. A. Green . . . . . . . . . . . .  " " " ' ' ' ' ' ' ' " .  595,G7B Lathe, change gear. E. J. Flather . . . . . . . . . . . . . . . . . .  595.562 Lathe slide, Cheney & Comstock ... . . . . . .  , . . . . . . . . . .  5!J5,288 

�:l��� d;;:��la���fii�e·a�p��:�:a!CkD: · ·HaY8: 595,669 

Lifter. See Plate lifter. 595,303, 595.304 

Lightning rods. tubular tripod brace for. G. R, Kress.. . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.543 Limb, artificial, J. H. King . . . . . . . . . . . . . . . . . . . . . . . . .  , 595,634: Link, connecting. O. Klatte .. . . . . . . . . . . . . . . . . . . . . . . . .  595,642 Liquids. portable vessel for retailing, E. Lychen-helm... . . .. . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  595,323 Lock. See Bicycle lock. Sash lock. Lock. Crouch & Stokes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.600 Lock. '1\ Dowman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  5H5.290 IJocomotive fuel saving device, C. B. Lord . . . . . . . .  595,321 Loom, P. C. Stadler .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.417 Loom for lappet weaving. S. A. Leavens et a1. . . , .  595,677 Loom reed. E. M. Bergner .. . . . . . . . . . . . . . . . . . . . . . . . . .  595,596 Loom shuttle, J. C. Sergeson . . . . . . . . . . . . . . . . . . . . . . .  595.416 Mail box, Lucas & Harrison . . . . . . . . . . . . . . . . . . . . . . . . . 595,678 Manhole cover, J. J. O'Brien . . . . . . . . . . . . . . .  " . . . . . .  695,647 Measuring pole. R. Hegarty .. . . . . . . . . . . . . . . . . . . . . . . .  595.,475 

����:urg!�aM��t��g��l-e��cConnell .. . . . . . . . . . . . . .  595,64G 

Mill. See Rolling mill. Stamp mill. Mining gold bearing placers, system of, W. l( Lay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19il,4f)7 Mirrors or transoms. friction pivot for. C P. Dyer . . . . . . . . . . . . . . . . . . . . . .  , . ,  " ,  . . .  , . , " , . . .  , . .  , ' "  59.5,613 MIXer, B. J. Spilker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5H5,354 Moistener for envelopes. etc .• W. M. Moseley . . . . .  595,491 Motor. See Electric motor. Gasolene motor. Railway motor. Spring motor. Motors, braking alternating current induction. E. W. Rice, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' "  . . .  595,413 Musical instrument, G. A. Brachhausen . . . . . . . . . . . 595,36{) Musical instrument, W. H. Rollins .. . . . . . . . . . . . . . . . 595,312 Musical instrument foot pedal. '1\ P. Brown . . . . . .  595,4(iti Nail extractor, C. M. Morrison . . . . . . . . . . . . . . . . . . . . . . 595,044 Nails or tacks, implement for extracting, E. W, Pratt . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  595,670 Nut lock. W. E. Waldron . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,44G Oil, gas. or like engine, W. Rowbotham .. . . . . . . . . . .  595,497 Oiling device for loom pile wires, J. S. Giles . . . . . .  595,539 Organ, pipe, E. M. Skinner. . .  . . . . . .  . . . . . . . . . . . . . . . .  595,660 Packing, C . •  J. Restein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 595,340 Packing. piston rod, J. W. Dudley ... . . . . . . . . . . . . . . .  595,675 Padlock, combination, H. A. Redman . . . . . . . . . . . . .  595,650 Paper box. G. R. Wyman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,684 Paper holder, toilet. W. H. Clarke .. . . . . . . . . . • . . . . . .  595,558 Pavement. wood. H. Freese . . . . . . . . . . . . . . . . . . . . . . . . .  595,616 Pawl, H. H. Buffum . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  W5.55B Pen, fountain. '1\ Andrew . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,:1fil Pen. fountain. A. T. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . 595,37a Penholder. C. W. Harmon .. . . . . . . . . . . . . . . . . . . . . . . . .  595,38B Perambulator. G. D. Leadbetter . . . . . . . . . . . . . . . . . . . .  595.488 Pho��'i:i���i.� .���I,).t.i��: .���i.� . .  �:����.t.��. ��.�'. �: 595,368 Piano damper, A. NickeL . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,458 Picker. See Fruit picker. Pilot coupling, R. M. Galbraith . . . . . . . . . . . . . . . . . . . . 595,383 
�tE�·ho���i9f:ag{�b�t�· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595,657 Pipe holding an.d hoisting machine, F. L. John. son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5B5,309 Pipe or tube coupling, E. 'r . Greenfield . . . . . . . . . . . .  b95.437 Plastering corner, L. Goodwin . . . . . . . . . . . . , . . . . . . . .  695,298 Plastering. corner brace or f'.upport for, L. Good-win. . . . .  . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  W5.299 Plate lifter, E D. Diffenderfer. . . . . . . . . . . .  . . . . . . . . .  595.530 Plow. wheeled. W. '1\ M. Brunnemer . . . . . . . . . . . . . .. 595,521 Plug, combination attachment, J. F. Gates . . . . . . . .  595,619 Pole evener. buggy. M. Kehoe . . . .  : . . . . . . . . . . . . . . . .  595.441 Post. See Fence post. . 
Post hole digger. S. G. Davis . . . . . . . . . . . . . . . . . . . . . . . .  595,15U9 Potato digger, A. G. Lano . . . . . . . . . . . . . . . . . . . . . . . . . . .. 595,396 Printing press, color. L. D. Robinson . . . . . . . . . . . . . . . 595,053 Prints from prepared lithographic stones, ma-chine for taking, Cohen & Mark . . . . . . . . . . . .  , . . . . 595,525 Puller. See COtton stalk puller. Pulley, '1\ Corscaden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 595,559 Pump and bailer. sand, F. Jackson . . . . . . .  , . . . . . . . .. .  59.1,306 Pump coupling, windmill, J. M. Klopfenstien . . . .  , 5D5,484 Pump or compressor, air or gas, L. R. Alberger . . . 595,429 Pyroxylin compound . . J. H. Stevens " " . .  " " " ,  . . .  595,;{'15 Race track lighting ctevice, Solomon & Morse . . . . . 595,353 Rack. See Coat and umbrella suspending rack. Display rack. Rail fastening, G. W. Savage. . . . . . . . . . . . . . . . . . . . . .  595,fl5ii Railway brake, C. K. Pickles. . . . . . . . . . . . . .  5Hj.4U6 Railway cattle guard, A. A. Graham . . . . . . .  . . . .  '" 5Q;.471 Railway controlling device, electric, R. M. Hunter 595,570 RaHway, electric. J. R. Il'armer . . . . . . . . . . . . . . . . . . .  , . . . 19§12l"l3 Railway motor, electric. E. D. Priest . . . . . . . . . . . . , . .  59nAOO Railway signal, W. J. Fawcett . ,  . . . . . . . . . . . . . . . . . . . . 595,2�)4 RaHway system. el�ctric> M. J. Wightman . . . . . . . . . 595,5QO RalJway he, J .  H Connell . . . . . .  , . . . . . . . . . . . . . . . . . . . .. 595.4b2 
li:.�%�et�:�h:n�·�1£a��eiiiiig·. ::: ............... .. .. ' ..... .. '.: ��g;g#,� Reamer, P. Saacke . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  595,d4ti Regulator. See Electric regulator. Fluid pressure regulator. Rheostat or electric heater. F. Kraemer . . . . , . . . . . .  595.395 Riveting tool. W. J. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59,.431 Rolling mill. J. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,572 Roofing, slate, P. Gambs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.618 Rotary engine. R. D. Fassett . . . . . . .  , . . . . . . . . . . . . . . . .  595,b36 

���i�1)iof����,��f.i�1i��rt. �i.���.�.�:.e.� . .... .... .. .. .. '. ::_ ���:� Sad iron support, H. Reno . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595,411 Saddle. harness. C. W. Miller . . . . . . . . . . . . . . . . . . . . . . . .  595.4()() Saddle horn. J. W. Haggard . . . . . . . . . . . . . . . . . . . . . . . .  595,567 Sand drag. revolving, J. Murphy . . . . . . . . . . . . . . . . . . .  595.442 
(Continued on page 415) 

Water Emery 
Tool Grinder Has no pumps, no valves. No piping required to supply it with water. Always ready for use. Rim­plest in construction, II'OSt efficient in operation. 

IT' Senafor catalOGue and p'rices. 
W. F. & J N O .  BARNES CO. 

1 999 Ruby St..  Rockford, I I I .  

Patent Carrying Track 

OVERHEAD 
TRAMWAY 

for Mills, !:l'oundries, Machine Shops, or for Mercbandise. Send jor Book. 

The Coburn Trolley Track Mfg. Co. ,  
HOL YORE. IlIASS • •  , 

Own Circulars business cards, dodg­ers, etc" or let your boy combine business with amusement and print them for you. t;plendld educator fOT youth and great aid to businBss men. A fun jine of hand and self­inking printing presses type and all printing supplies. Write for catalogue. J. F. W. Dorman Co., 121 E. Fa­yette St .• Baltimore. 

ROCK DRI LLS 

AIR COMPRESSORS 
S I M PLEST. MOST EFFICIENT and D U RABLE. 

(RAN D D R I LL CO.] 
S�na jor Catalogue. 1 0 0  Broadway, New York.  

���������� ..... ������������� :Oc;., IMPROVE D FILM JOIN T :  : .- ; CAL I P E RS. : � � 12 sizes. 3 in, 40c .• to. 24 in., $3.00. .... � .' InSIde and outs,de. Jomt has smooth . 
• ; and uniform friction. Fine finish. 
� � I]r Catalogue oj Fine Tools jree. 

� 
� The L. S. STARRETT CO. : � Box 13,  ATHOL, MASS., U .  S. A. � ���������������������������� 

If You Want the Best Lathe and Drill 

CHUCKS 
BUY 

WESTCOTT'S 
S t r o n g e  st 

G"ip, Great­
est· Capacity 
and Durabil­

ity, Cheap ana Accurate. 

Westcott Chuck Co., Oneida, N. Y., U. S. A. 
Ask jar catalogue i n  Engltsh. French, Spanish or German. 

Buy Telephones 
THAT A R E  GOOD··NOT " C H EAP T H I N G S." The difi'erence incost is little. We guarantee our apparatus and guarantee our eustomers against loss by patent suits. OU!' guaran· tee and instruments are both good. 

WESTERN TELEPHONE CONSTRUCTION CO. 
2 50·2 5 4  South C l inton St., Ch icago. 

Largest Manufacturers of Telephones 
exclusively in the Unitea States. 

The Queen Acme No. 5 M icrGSCD 
NEW MODEL AS PER CUT.  

The Ideal Microscope for Amateur Research. Stands unequaled for precise and accurate adjustments and optical exceUence. Withobjectivesgivingfrom 
50 to 500 diameten;, in case, $::5. UU. 
Send for new Microscope Oatalogue B. M .  

Q U E E N  & CO . ,  INC. 
1 0 1 1 Chestnut St.,  Philadelphia, Pa. 

$5 Printing Pr¢ss 
Prints your own cards, labels, etc. JJarger press for Circulars or smaH newspaper, $18. Everything easy by printed rules sent. Catalogue. for 

stamp. KELSEY & COMPANY. lJ'actory 4, M}]RIDEN, CONNECTiCUT. 

T H E  E U R E KA C L I P  'l'he most useful article ever invented 
���!��lr6¥�8�iuJ�g�������is�oI�S;�: ance Companies and business men gen­erally. Does not mutilate the paper. ( an be used repeatedly. In boxes of 100 J 01' 25c. To be had of all bookselJ ers, sta� tioners and notion dealers, or by mai I on receipt of price. Sample card, by mail, free. Manufactured by 

Con soiJdaied Safety Pin Company, 
Box 95, Bloomfield, N. J. 

N O  M O R E " P O ISON IN  THE BOWL" 
The U lll:fh���;�a�;,s����1 f�¥�J;f;:' Absorb-

ent and Ventilated Tobacco Pipe 

.. r:::-..;;; 
will render smoking a ��I,:r.=-��£�1:�i;.

j�!t�g£� SCI. AM. of August 7. '97. 
�.�'"l� Manufactured only by 

The Harvey & Watts Co., Station E, Philadelphia, Pa 
and No. 2 7 5  Canal Street, New York. 

W- lllustratea Circulars ,. S, ..4.." mailed o n  application. 

Pbonograpbs, 6rapbopbonu, 
Proj¢ttoStOP¢s, Rin¢toStop¢s, 

RECORDS, FILMS, ETC. 
W' 36 page illustrated catalogue sent free on receipt of 2-cent stamp. 
The Edison Phonograph CO.,427 Vine St.,Cincinnati,O. 

£astings and 
Parts « 
of 8 Lt. Dynamo. Simple Elec· tric Motor and other Machines described in Sci. Am. Supple-
����hon <:sa:dn�\��r?�:]tiEfJ� plies. Send stamp for catalogue. 

MIANUS ELECTRIC COMPANY, • • MIA NUS.  CONN. 

A. TXa-H:T G-:RIP. ����i.�? M��pi�� ' D���!t���f ��� e�?-The SKINNER P AT- tro motor devised and constructed with a view to as�jst� 
ENT DRILL CHUCK ing amateurs to make a motor which might be driven is simple, strong, and with advantage by a current derived fromn. bHttery. and accurate. The jaws which would ha'l"re sufficient power to operate a foot are hardened tool I lathe or any l11a,::hille requiring not ovel' one man povv� . S tands  se- e1', With 11 figures. Contained in SCI"ENTIlfIC AMER­tests:. Is self- ICAN SUPPLEMENT, No. 641 . Price 10 cents. To be centering, self-tig'ht- had at this office and from all newsdp,alers. ening', most durabJe. Holds s t ra ight  or taper sha,nk <IrilJs. 
I]r Send for catalogue. 

CO.,  Church St., New Britain, Conn. 

6as Blast furnac¢s 
GAS PRODUCERS AND 

P R E S S U R E  BLOW E R S .  

For lflustrated Pamphlets, apply to 

AME RICAN GAS FURNACE CO. 
2 3  John Street, New York, N. Y. 

The Perfection of Pipe Threading 
is  admitted to be reached when our 

No. 9% plt:?cftrN�EADlNG 
is used. As a hand machine it is the only one known that will cut and thread an 8 inch pipe with ease and s:atisfac� tion. One valuable feature is, that it has no arbitrary lead �crew for deter­mining Htyle or pitch of thread to be cUlrK Jt;liii:E£'t,alliJl.cG . CO. 
ri01 Curtiss St., Toledo, Ohio. 

D Y N A M O  B U I L D I N C  

ELECTRIC M OTOR CONSTRUCTION. 

By Prof. T. O'CONOR SLOANE. 

140 Pages, Very Fully 
Illustrated, Price $ l .00. 

CHIS work treats of the 
making at hOIne of e1ec� 
trical toys, electrical ap­

paratus, Inotors, dynatll0S and 
Instruments in general, and 
is designed to bring within 
the reach of young and old 
the manufacture of genuine 
and useful electrical appli­
ances. The work is espeCIally 
designed for anlateurs and 
young folks. Thousands of 
our young people are . daily 
experilnenting, find bUSIly en­
gaged in nlaking electrical 
toys and apparatus of various 
kinds. The present work is 

just what is wanted to giye the much n�ede� infor­
mation in a plain, practIcal . manner, wlth lllustra­
tions to Inake easy the carrylng out of the work. 

We can also furnish Prof. Sloane's works on electricity as follows : 
Arithmetic of Electricity, 138 pages . . . . .  $1.00 
Electric Toy Making, 140 pages 1.00 
How to Become a Successful Electri-

cian. 189 pages. . .  1 .00 
Standard Electrical Dictionary. 682 

pages 3.00 
Electricity Simplified, 1ri8 pages 1 .00 

EI�ci).'R'i8�i:°liTiJRit"1'it{>!:i��1� �?���:e�� 
re(!uced price of $.5.00 put up in II neat folding box. 
Yon sWl'e $2.00 by ordering the set complete. Five Volumes 1,300 pages, over 450 111ustrations. 

� Send for special circular containing full table of contents of the above books. 
nUNN &: CO., 361 Broadway, New York. 

© 1897 SCIENTIFIC AMERICAN, INC. 
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A COlllG l �O [lHTS 
(DU[ATIONlI A WllK 
For $2 down and $2 a month WE GIVE 
AN EDUCATION IN THE THEOR Y OF 

BOOK.KEEPING 
Steam Locomotive, Gas, 'rraction, or 1\larine En­
gineering ; Refrigeration ; MechanIcs ; Machine 
Design ; Mathematics; Physics ; Organic and In-
rl;e

an
��]

h
��8tr�ivi�,

ua
::�:i���<L����1� 

Bridge, �ilroad, "Municipal, or Hydraulic 
F!ngineering ;  Electrical Power and Llghting; 
E l e e tncal 143 COURSES Sheet nletal 
:Jim�o��� -Kr

a
a
t
lt���; 

I tit.tiftt �mttitau. 
Sander cylinder adjustment, F. E. Schmitt . . . . . . . . 59.'),445 
"asb lock, J. N. Ahren • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,511 
Saw frame, buck, K 'I'. Ladd . . . . . . . . . . . . . . . . . . . . . . . .  5\15,315 
Saw handle, S. N .  Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5\15,438 
Saw set, F. W. Steele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595.1;62 
Scaffold, H. McLaughlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5!)5.405 
Scaffuld ledger board support, J. F. Cautleld . . . . . . . �Hb,tj(}4 APPARATUS 
��:l:,P��i�\;lt�����:T�����g��,. :!.·. �:. �������:: ��g:grz 
Secondary battery, P. �'. Ribbe . . . . . . . . . . . . " '  . . . . . 595,580 S U S  P E N  D E R BUTT 0 NS 
�:�1::�g�:c1t����'liu�gsi

e
s;��tz: : : : : : :  . . . . . . . . .  : : :: ��:��� li�"'� ' often p.ull off. It does not 

Sewing macbine looper operating mecbanism, J. '"" ' ! : matter 11 you have a Bach-
E. �'efel. . . . . . . . . . . . . . . . . . . . . . . . .  - . . . . . . . . . . . . . . .  , . . .  595,615 

. 

:;' . ."

. 

elor'

.

s Button in your pock-
Sewing macbine trimming attachment. F. Curtin. 595,;)74 , ' : : et. Slips o� or ott: in a jiffy 
Sextant. F. J. B. Cordeiro . . . . . . . . . . . . . . . . . . . . . .  , . . . .  595,527 , . \ .,: and holds lIke grIm death, 
��:g� ���':t��i:':ft�i��e: Ii: ii: ' �'or8Ytii : : : : : : : : : : . : ���� . 1 i , ; jj�t��� }��rm�e�t�. f'�I��: 
Sheet metal rings, device for forming annular, J .  . I I  trated boo.6:  l e t  descrlbmg 

for Production and Manipulation of Light. Acetylene Gas 
ru��

ei1a���n:�,
e
�i�.

ic �b
ttar�rJ;7fst.l?,?�.

s and Animated Pic-

J .  B.  COLT & CO. l�� tJ¥ar;:��;,'1St\·c�;;: r.�
r
k
. 

131 Post Street, San ,Francisco, Cal. ..Acetylene Hou�e Light­
ing Show Rooms, Broadway and 31:.h Street, New York. 

TEACH ING  BY MAIL 

INVENTOR 

lll>:perts. Circular, 
Temple Court, N. Y. 

wire ma­
Sci. Am. A. Carlstedt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5H5.287 \ .  hose and drawer holders and " 

Shell, higb explosive, J. J. Perisse . . . . . .  , . . . . . . . . . 59fJ,406 tft'lb other novelties using the Im-
Sheller. See Corn sheller. i. proveu Washburne Patent . MOD EL MAKER I make ¥,odels fo!, Electrical and �l:�;L

Hs:��::iway' si

g

·Iiiil: · · · · · · · · ·  

. . . . . . . . . . . . . .  , ;)il5,�}7 " Alne'rican :li��eCe:.�· siJ�� �,
r �ea���!b;ry, Conn. MechanICal A ppllances,also fine 

Signal indicator, electric, M. Mercier . . . . . . . . . . . . . . .  595,57,; . machinery. M. SANGER, 36Cort]andt St., NEW YORK 
Signaling apparatus, electric, W. E. Decrow . . . . . . . 595,375 j 
Sink, W. Love . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5H,"),544 
Skate, roller. rr, E. Daniels . . . . . . . . . . . . . . . . . . . . . . . . . .  595,608 
����ii�:

r
���gfn:' �!&e:r &

·

Mifiiiemeyer

·

::::::.: ���:�l8 
Spanner wrench, adjustable, R. F. Hall . . . . . . . . . . . . 595,473 
Spring motor, rotary, M. H. Wilson . . . . . .  , . . . . . . . . .  595,360 
Stacker, pneumatic, C. O. Heggem . . . . . . . . . . . . . . . . . . 595,890 

Heallquarters lor 
D U M P I N C  

HORSE CARTS. 
Wide and narrow tires. 

S PECTAC L ES ! F. E. BAILEYse.lls { spex ch eap. WrIte 
for new optica1 catalogue. 271 Wabash Ave .. Chicago. 

... ... UNION MODLL WORKS MOOr!" L I.... GATA1. 0 CUE. S ' R EO £. 

&, c.E.ARS � 193 CLARK CHICAGO. fl:r:r�la�:� 6:-�oal 
u
�:iii�l: 

a
1�8a;li�P��J 

Pi��1�:�ih::Il�Yt1t:i�n�ht���rli\���,; A���1: 
Stall, animal, W. M. Underbill . . . . . . . . . . . . . . . . . . . . . .  595,504 

, Stamp handle, W. Kimball . . . . . . . . . . . . . . . . . . . . . . . . . .  5U5,633 Low rates ?!' freight !rom . FOOT AND POWER LATHES PLANERS  our works- I afamy, I a·- I AND D RILL PRESSES. H. L. SHEPAR D. to all POllltS. ' Agent Manufacturer. 141 & 143 W.2dSt. CinCinnati O. 
tectural Design ' Highway Construction; Archi­
tectural or lIechanical Drawing ; Stenography :  � ��:��,t��aft:;:,

n
3��0���.���.

i
�.� 

.. . : ':.'. : �'.'. : .... ':.':::. ��%,�� 
English Branches ; or Pedagogics of Eng1ish 
Branches. 

ALL WHO STUDY 

Guaranteed Success. 
We have helped thousands to 

��:
r 
����

ti
�t���:c�

r
�� �t:h 

to study. 
The International Correspondence 
Schools. Box 942, Scranton, Pa. 

WORTH HAVINC. 
Best Books on all �ubjects of 
NATURAL HISTORY. 

THE NATURAL HISTORY BOOK STORE, 
BRADLEE WHIDDEN, PUBLISHER. 

Send for Cata!. 28 Arch St .• Boston, Mas •. 

N I C K E L 
AND 

Electro· Plating 
\ poaratu8 and ilIateriaL 

THE 
�anson & VanWinkle 

Co., 
N"cn'RI'k, 'S. J. 

36 Liberty St., N. Y. 
3.J & 37 S. Canal St •• CbicaJ!o. 

IT COSTS NOT H I N C TO T R Y ! 
11 steam users can save time 
oneyand trouble with the 
simplest. safest and most 
���:���!'ll�iPN*Z

exist-
!'iTEAM TRAP 

Guaranteed never to 
wear out. Looka t the 
cut and see how it's 

ESTABLISHED 1874. �g�
e
B�V�

a
!n �gar��; one year and I'll furnish the trap free. lW"" See illus. notice Sci. Am. July 13, 1897. Sole AmerICan Mfr. Will. S. Haines, S 136 S. 4th !'it., Phil a., Pa. 

SO S I M P L E  A C H I L D  C A N  U S E  T H E M  

S U N A R T  
MAGAZINE CAMERA. 

Folding Cameras. 

�
1
��

i
$f3d. 

ra
�:�llJ.t

i
!lu�lg� 

f
�� B� picture, $5. II]!'"' Send 2 cent stamp for 

Illustrated Catalogue. 
S U NART PHOTO CO. 

5 AQUEDUCT STREET, ROCHESTER, N .  Y .  

There IS Comfort In  it. 
Failure to jnvestigate the merits and price of 

T H E H A RTFO RD 
before buying a typewriter will occasion regret. 

THE HARTFORD TYPEWRITER CO., Hartford, Conn. 

'I'HE �E'V BRISTOL COu�'.I'.: n 

Registers an accurate acco unt of work done on print-
�t�e�

r
:����ari�

a
�a�t\�:�

,
. C6�:t

i
�tp �;ar,�� :�� 

repeats automatically. Simple, accurate, durable. Spe­
cial couuters to order. tr' Senajor circular. 

C. J. ROOT, Bristol, Conn., U. S. A. 

r--' WO O D E N  T A N KS. 
For Railroads. Mills and Manufactories. 

Builders of Steel Towers and Tanks. 
La. Red Cypress Wood Tanks a specialty. 

W. E. CALDWELL CO., .:::::==::::::;a .... ___ -.:21l,'7�ElC:.:.:M,,"allin 8treet, Louisville. Ky. 

THE U .  S .  GOVERNMENT 
buys only the best. When in the market for mercband­
ise it obtains samples and submits them to rigid expert 
���!i�:�ii� �!OJ�rE��<i�! J�S��

e
� JT�

e
LIW 

the 

O R C A N S and P I A N OS 
exclUSIvely for the equipment of its Indian schools as 
well as for the ships of the H White Squadron." Wise 
men profit by the experience of otbers. The experience 
of the Government experts is available for every one. 

MASON &. HAMLIN CO. ,  
Boston, New York, Chicago and St. Lonis. 

fittbburg • 

• Railroad 
HOOSAC TUN NEL ROUTE 

between 
New Eng land and the West. 

J. R. WATSON, 
General Passenger Agent, 

BostOD§ Mass. 

Steam boiler, J. R Vance . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5H5,58� 
Steam generator and hot water heater, E. D .  

Meier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 595,641 
Stcel, manufacturing, C. D. Llatas . . . . . . . . . . . . . . . . . . 595,319 
Stool or chair, J. W. Snell, Jr . . . . . . . . . . . . . . . . . . . . . . .  595,3.J2 
Stop motion, J. A Bolen . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,43.3 
Stopper. See Flue stopper. 
Stoppering and hermetlc closing for jars, etc., 

Joynson & Harrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.311 
Store service trolley track, S. J. Brennan . . . . . . . . . .  5HS.555 
Stove or range conductor hood, S. F. Putney . . . . . . 595,443 
Strainer for milk pails, detachable, P. Pfeil . . . . . ' .. 59.j,407 
���1:.

on
���

p
s
e
J::��it�a��:r:ii:: fa�y:.hran . . . . . . . . 595,322 

Table attachment, C. Heller . . . . . . . . . . . . . . . . . . . . . . . . . 595,471; 
r.rank. See Grain tank. 
Tap wrench, H.B. Keiper . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,312 
Ticket and cover therefor, lnileage, H. M. Wright 5�5,423 
1.'ie. See Bale tie. Railway tie. Tile, mosaic, C. R. Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 595,485 
TLre, bicycle. W. A. D. Graham . . . . . . . . . . .  , . . . . . . . . .  5Ba.300 
Tire inflater, coin-controlled, J. B. Ligon . . . . . . . . . .  59,'),f":-Il : 
���:: �{;��:�W: la�im���. �����: : : : : : : : : : : : : : : : : :  g&i:jXi 
Tires on wheels, ap(nratus for placing, J .  G. 

Rod gers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . 595,548 
Tobooco pipe, L. Richards . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,652 
Tongue iron, F. Linnemeier . . . . . . . . . . . . . . . . . . . . . . . . . 5H,,)J;4-0 
Tool, combination, W. Clough . . . . . . . . . . . . . . . . . . . . . .  ,;;j.),f)24 
'roy, ring twirling, C. M. Bartholomew. . . . . . . . . . . .  59,j,5H4 
Track and switch for beef bouses, C. A. Konz . . . . . 595,314 
Track brush and scraper, L. C. MartIn . . . . . . . . . . . . . .  595,399 
Transformer, W. S. Moody . . . . . . . . . . . . . . . . . . . . . . . . . .  595,403 
Trap. See Animal trap. 
Trolley stand, S. H. Short . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,659 
Truck, car, 'I'. M.Gal1agher . . . . . . . . . . . . . . . . . . . . . . . . . .  595,617 
Truss and bridge, C. M. Horton . . . . . . . . . . . . . . . . . . . . .  595,629 
Tubes with pliable material. machine for lining 

metal, E. T. Greenfield . . . . . . . . . . . . . . . . . . . . . . . . . . .  590,472 
Turbine, elastIC fluid, C. G. Curtis . . . . . . . . . . . . . . . . . . . 595,435 
Turret for cars, bomb proof, E. H. McLeod . . . . . . . .  595,493 
'.rypewriter arm, W. B. Hopkins . . . . . . . . . . . . . . . . . . . . . 5!l5,478 
g::m��I:i fglg;j;'.�: iia�J'���ll·

:::::.

·

. '::::::::::. '.: g��:z§ll 
Valve gear, J. H. F. Jacoby . . . . . . . . . . . . . . . . . . . . . . . . . 595,307 
� :�?�I:1f rnfy !iils';!!t;-A:: i:: KnOb'laugh : : : : : : : : : :: g�:M� 
Vehicle, ice, J. F. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,380 
Velocipede. P .  H. Brennan . . . . . . . . . . . . . . . . . . . . .  : . . . .  595,465 
Velocipede pump attachment, E. C. Phillips . . . . . .  595,547 
Vise, quick acting W. J .  O'Brien . . . . . . . . . . . . . . . . . . . , 595,546 
Wagon brake, R: M. Deyoung . . . . . . . . . . . . . . . . . . . . . . .  595,529 
Washing apparatus, warp. O. Hallensleben . . . . . . .. 595,302 
Water closet, C. A. Freeman . . . . . . . .  , . . . . . . . . . . . . . . .  595,382 
Water column, E. D. Cain . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5H5.557 
Water gage, J .  S. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,320 
Water heater , O. Schlemmer . . . . . . . . . . . . . . . . . . . . . . . . 595,348 
Wheel. See Fifth wheel. 
Wheel, D. M. Dearing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,610 
Whee] rim and tire, vehicle, H. R. Osborn . . . . . . . . . 59;),333 
Whip socket. Shaw & Redmond . . . . . . . . . . . . . . . . . . . . . 595,500 
Window, W. �'. McIntosh . . . . . . . . . . . . . . . . . . . . . . . . . . .  595.332 
Wire fabric machine. A. I •. Kitselman . . . . . . . . . . . . . . 595,635 
Wrapping machine, S. D. Tripp . . . . . . . . . . . . . . . . . . . . 595,421 
Wrench. See Combination wrench. Spanner 

wrench. Tap wrench. 
Wrench. G. W. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5%,512 
Wrench, M. M. Le May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  595,638 
Wrench, W. F. Sellers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 595,586 
Zinc ores and zinkiferous ores for smelting, pre-

paring, E. A. Asbcroft . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5�5,513 

DESIGNS. 
Bench, duet, P. H. york . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,031 
Bottle, H. Esser . . . . . . . . . . . . . . . . . . . . .  . ,  . . . . . . . . . . . . . . . .. 28,0'24 
Brusb back, F. N. Osborne . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.0'21 
Bushings, lower member for, G. Staiger . . . . . . . . . . . .  28,027 Cabinet, cylindrical, E. H. Ellis . . . . . . . . . . . . . . . . . . . . . .  28,033 
cabinet frame, prescription, J. M. Worthington . . .  28,032 
Cap, E. IsraeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.050 
Card case attachment, W. P. Ordway . . . . . . . . . . . . .  , .. 28,05a 
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Dust pan. W. H. PaYl1e . . . . . . .  " . . . . . . . . . . . . . .  , . . . . . . .. 28,02.1 
Game board, D. Du Bois . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,049 
Game board, E. A. '1'ourny . . . . . .  . . . . . . . . . . . . . . . . . . . . .  28,04>1 1 
Hook, gannent and umbrella, W. Walker . . . . . . . . . . .  28,028 1 Jar fllBteningbar, J. Scbies . . . . . . . . . . . . . . . . . . . . . . . . . . .  28.026 
Jar lid clamp, J. Bonshire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28,052 
Music time division block set, E. A. F'letcher . . . . . .. 28,029 
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Puzzle block, G. E. Parmenter . . . . . . . . . . . . . . . . . . . . . . . 28,047 
Saddle cushion, W.l. Bunker . . . . . . . . . . . . . . .  28.037 to 28.040 
Spoon or fork handle , D. A. Loeser . . . . . . . . . . . . . . . . . .  28,022 
Statuette, Hicks & McGreer . . . . . . . . . . . . . . . . .  28,054 to 28.056 
Stool pedestal, piano, P. H. york . . . . . . . . . . . . . . . . . . . .  28,030 
Velocipede saddle, A. E. Ames . . . . . . . . . . . . . . . . . . . . . . . 28,036 
Wagon body, delivery, G. W. Knadler . . . . . . . . . . . . . . .  28,035 

TRADE MARKS. 

Books, pamphlets and other printed matter, A. 
Deist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . BIl,966 

Boets, shoes and slippers, W. L. Douglas Shoe 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 30,970 

Cigars, H. Nitzsche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,984 
C..oifee, tea and cocoa, Aston & Company . . . . . . . . . . . . 30,982 
Copper sulfate, Ward & Huntin!'ton . . . . . . . . . . . . . . . .  30,976 
Fertilizers, p1ant, Bowker ]'ertihzer Company . . . . .  30,975 
Gaskets and steam and otherjpacking, La Favorite 

Rubber Manufacturing Company . . . . . . . . . . . . . . . .  30,960 
Insoles, W. H. Wiley & Son . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,972 
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30,981 
N. Eisendrat� & Company . . . . . . . . . . . . . . . . . . . . . . . .  30,973 

Medical compound used on wounds and sores of 
all descriptions. WIlson Brothers . . . . . . . . . . . . . . . .  30,979 

Organs, Mason & Risch Vocal ion Company . . . . . . . . . 30.963 
PhotographiC papers and chemicals, N epera Chem-

cal Company. . .  . . . . . .  . . . .  . . . .  . . . .  . . .  . . . . . . . . . . . . . . . 30,967 
Remedies, catarrh, A. F. Richardson . . . . . . . . . . . . . . . .  30,980 
Rubber boots, shoes and overshoes, G. Watkin-

son & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,971 
Shoe dreRBing, Herri ott Brothers & Company . . . . . .  00,974 
Soap, J. Shepard, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,977 
Spoons, forks and knives, slIver plated, Carter-

Crume Company . . . .. . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  30,962 
Sweaters, cardigan jackets, bathing- suits, legg-ings 

and analogous articles of apparel, J. Werthei-
mer .. . . . . . . . . . . . . . . . . . . . . .  '" . . . . . . . . . . . . . . . . . . . . . . . . :10,969 

Talking-boards, C. W. Kennard . . . . . . . . . . . . . . . . . . . . .  30,W4 
Traps, safety backwater and sewer gas, C. R. Hig-

gins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  30.961 
Typewriter ribbons, J. R. Keatlnge . . . . . . . .. . . . . . . . . . 30,965 
Underwear and stockings, Lawrence Manufactur-

in!!" Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30,968 
Washlng compound in the form of cakes, A. E. 

Barbeau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.978 
Whisky, D. Netter & Company . . . . . . . . . . . . . . . . . . . . . . .  30,983 

A print�d eopy of the specification and drawing of 
any patent in the foregOing list, or any patent in print 
Issued since 1863, will be furnished from thIS office for 
10 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 
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g'oing list, provided they are simple, at a cost of $40 each. 
If CO�licai:ed the cost will be a little more. For full 
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H O BSON & CO. ' " 

No. 4 Ston e  St. . New York. WORK- of all kinds designed and ser---- -----.... -�.- I NG 'l'ilI)Jl!1.1 §�'ii�1in�cif�o�@t�rggfciu:o�· FOR SALE The entire plant o f  the Hagerstowll 
Steam En�ine and Machine Com­pany, Hagerstown. Md., constltuting the G-rouud, Build­

ings, Jlolachinery, Patterns, Drawings and Good Will. 
Line goods manufactured. 'Traction and Portable En­
gines, rPhrashers, SawMills, Grain Drills and Corn SheI1-
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Electric Battery Motors. 
M<-!�or N;? 1, 4 i

.�
. ��IJ . . . . . . . . . . . .  $3. 75 

.. .. H .. .. : . : . : : : : · :J2J� 5 x 7 Bunsen Cell . . . . . . . . . . . . . . . .  $1.25 IT Circular free. C. M. Turnquist, 
216 Sonth Clark St., Chicago, III. 

----- ---�. 

ELECTRICAL ��;:f�e���!O:����;��. 
.. &. B.CO •• 8� UorllaDdt8t:,N.Y, -------

One to 25 tollSdailV ca-ihit II 
pacity. Challoner:s � III:II� >Sons, O.bk«O'�SlIlh ... , -",,:V.."IS"-I_III1IJiIJ.&l:!!I.I_�"���'�_ 

I�H�(IiLANTERNS WANTED �:DEmA��'f : HARBP.CH & CO.809 FilbertSt,Phila.Pa. 
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For Sale at Half Price ! i���� 
ComPlete Outfit. MacbineryandTools fOr light manufac- 1 \ �- I � .� � 
turing or experimental work. H. R.M., Box 773, New York 'T'iPE WHE.EL: MoDELS s...t·XPERIMENTAL WORK.8MAl1.MACHINERY . ........ I 'i£1'EI..TIE� �E.TC. NEW YnFC� liTEI'(CIL WClRKI IDO NASSAU 8T N.'Y. Gi BRASS BAND 

Instruments, Drums. Uniforms, Equip .. 
. menls for Bands and Drum Corps. Low-
"� est prices ever quoted. Fine Catalog. 400 

Illustrations, mailed!ree; it gives Band 
Music & Instructions for AmateurBands. 
LYON & H EALY. 98 AdamsSt •• ChicalllJ, " Monitor Incubator • •  

111. 80-Page Cat. jor stamp; 
� tells all a bout Poultry. : ' ' : 

THE MONITOR CO., : 
61 Wm. St., Mlddletown,Ct. . " . ', " lil' .. , !,:,., 
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Patents taken tbrough Munn & Co. receive 

special notice, without charge, in the 

Stitntnit Jlmtritan. 
A handsomely illustrated weekly. Largest cir­
culation of any scientific journal. Terms, $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN & CO.361 Broadway. New York 
Branch Office. 625 F St. Washington, D. C. 

WATCH AND CHAIN FOR ONE DAY'S WORK. 
• 

Boys and Girls can get a Nickel-Plated 
Watch, a1-,0 a Chain and Charm for selling 
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��ir��:� we will forward the Bluine, post-paid, and 

a large Prf'mium List. No money required. 
BLUINE CO., Box 106 Concord Junction, Mass. 

VELOCITY OF ICE BOATS.-A COL-
lection of interesting letters to the editor of the SCI EN-

Exp erimental & Model Work 
Cirs. a1U� aavice free. Gardam & Son, 45-51 Rose St.,N. Y .  

GAS ��v GASOLINE ENGINES 
WAT E. R  MOTOR.S 

IIAGKU� WATE R  MOTOR co. NEWARK N J.  U.  � A .  

VOLN EY W .  MASON & CO.,  

Friction Pu l l eys, C l utches & Elevators 
PROVI D E N C E  R. I. 

•:TELE-SCO PE�NO '" C A TA L O G U E  
w. & D. M O  G [ yo 

B AY O N N E  C I T Y. !'l . w  
THE MODERN ICE YACHT.-BY GEO, 
W. Polk. A new and valuable paper, containing full, 
practical directions and specifications for the construc­
tion of the fastest and best kinds of Ice Yachts of the 
latest, most approved forms. Illustrated witb engrav­
ings drawn to scale, showing the form, position, and 
arrangement of all the parts. Contained in SCIENTIFIC 
AMERICAN SUPPLEMENT. No. 624. Price 10 ct.'nts. 
To be had at this office and of all newsdealers. 

•!� �or�ftgl�m�. ��r�!tI�:::J;d� - Lowest in price. Send for circular and testi­
monials. Wilson Bros., EASTON, PA . 

PUBLI CATIONS FOR 1 8 9 8. 
The prices of the different publications in the United. 

States, Canada, and Mexico are as follows : 
RA TES BY M A I L .  

SCientific American (weekly), one year, $3.00 
Scientific American Supp1ement (weekly), one year, 5.00 
E
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e Ei;'��i���c �me�icall_ (m�nth: 3.00 
Building Edition of the Scientific American 

(monthly)) - - � .. - 2..50 
CO M B I N E D  R ATES 

in tbe United St:ltes, Canada, and Mexico. 
Scientific Amerjcan and Supplement, - 7.00 
Scientific American and Building Edition, - 5.00 
ScientifiC American, the Supplement, and Building 

Edition. - - 9.00 
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cents. To be had at thiS office and from all newsdealers. I U. s, :ghsh 
Money. £ ��ea: 

Scientific American (weekly), - M.OO 0 16 5 
Scientific American Supplement (weekly) 6.00 1 4 8 
Building Edition of the SCientific Amer-

ican (monthly), - 300 0 12 4 
Export Edition of the Scientific Amer-

ican (monthly) in Spanish and English 3.00 0 12 4 
COM BINED RATES TO FOREIGN COUNTRIES. 

Scientific American and Supplement, - 8.50 1 14 11 
Scientific American and Building Edi-

tion, - . - - - - - - 6.50 1 6 
SCientific Ameripan. Scientific American 

Supplement, and Building Edition. - 11.00 
\tF' Proportionate Rates for Six Months. 

Tbe above rates include postag-e, which we pay. Re ... 
mit by postal or express money order, 01' draft to order of 

MUNN &; CO., 361 Broadway, New York. 

© 1897 SCIENTIFIC AMERICAN, INC. 
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